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Abstract 
Highly cited papers are mostly authored in international collaboration. It is 
expected that   co-authored papers bring more citations. On the other hand, it is 
inevitable that a part of citations is self-citation. This study investigates 134 and 
236 highly cited papers in Iran and Turkey, respectively, to determine the extent 
to which highly cited papers are affected by author self-citation. A comparison 
accross subject disciplines shows that highly cited papers in Clinical Medicine 
(in Turky) and Physics (in Iran) received more citations than others while 
Engineering stands at the top position based on author self-citation counts in 
both countries. There is a significant relashionship between Iranian nationally 
co-authored papers and author self-citation. But it is not true of Turkish 
researchers. This indicates that Iranian contributors have more tendency toward 
author self-citation than Turkish researchers. Consequently, the influence of 
author self-citation on highly cited papers is to some extent a matter of citation 
behavior.  
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Introduction 
Citations to papers usually increase from the second year after publication and reach 
their peak in subsequent years (ScienceWatch, 2009). Papers receiving more citations 
during a certain period, considering different fields with different thresholds, are known as 
highly cited papers (HCPs). It is shown that highly cited papers could be employed as one 
of the indicators in research assessment at national and international levels (Aksnes & 
Sivertsen, 2004; Aksnes, 2003) and even for the future performance of universities 
(Goodall, 2008). The use of citations in research assessment has increased in recent years 
(Levitt & Thelwall, 2008); as a fact a portion of citations to previous works in a field is 
both author and journal self-citation (McVeigh, 2004). Studies have shown the impact of 
self-citations on both journal impact factor and disciplines in different subject categories 
(Van Raan, 2008; Ghane, 2009; Ghane, 2010; Aksnes, 2003; Gami, Montori, Wilczynski & 
Hahnes, 2004; Snyder & Bonzi, 1998), but a few ones considered the highly cited papers 
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(Aksnes, 2003), especially related to self-citation. 
Characteristics of HCPs are examined by Aksnes (2003) from quality dynamics and 
visibility dynamics approaches. He concluded that the quality dynamics and visibility 
dynamics influence the citation counts of HCPs. HCPs with regard to national research 
indicators are examined by Aksnes & Siversten (2004). They showed that HCPs affect 
average citation rate of the subfields and can be used as an indicator for evaluating national 
research performance. Levitt and Thelwall (2008) investigated different subjects in WOS 
and Scopus and studied HCPs at macro level. They found that papers in monodisciplinary 
journals are more cited than multidisciplinary ones. Their study depicts that research 
outputs evaluation based on citations in monodisciplinary and multidisciplinary areas are 
very different from each other. The findings of this study disclose that multidisciplinary 
journals do not receive more citations than monodisciplinary journals. Consequently, it 
should not be expected that multidisciplinary papers are more highly cited articles. Glänzel, 
Thus & Schubert (2009) showed that HCPs could be used to determine the high quality of 
institutional research. They suggested that in citation analysis different research profiles of 
objects need different standards of meso and micro levels. 
Based on previous studies, HCPs are investigated from different approaches. Since 
more highly cited papers are internationally co-authored (Persson, 2009) and author self-
citations as a part of citations play a significant role in science evaluation, the present study 
aims to determine the influence of author self-citation (ASC) on HCPs at multicountry level 
relative to Iran and Turkey. The more citations to a paper, the more research impact. 
Consequently, in scientometric studies it is accepted that highly cited papers could be used 
for scientific excellence (Van Raan, 2000 in Aksnes, 2003) at national and international 
levels for researchers and their institutions. On the other hand, HCPs depict the extent to 
which a country, a researcher or an institute is in collaboration with others, internationally.  
  
Methods 
HCPs are determined in two ways i.e. absolute or relative threshold and size (Glänzel 
& Schubert, 1992; Aksnes, 2003). HCPs for Iran and Turkey are examined applying ISI's 
Essential Science Indicators (ESI ®). The reason for comparing HCPs in Iran to that of 
Turkey is that among 57 OIC members, publications of 37 countries are indexed in ISI's 
ESI and WOS. The share of Iran and Turkey among Organization of Islamic Countries 
(OIC) members in 22 ISI subject categories is approximately 40%. In this case, 
investigations in ISI databases and Scopus show that Turkish and Iranian researchers are 
main competitors among OIC member states in scientific publications as well as citations. 
In the other words, Turkey is in the first place and Iran obtains the second rank. This study 
is to find to what extend this priority is affected by HCPs’ ASC. Data was gathered from 
ISI's ESI, July 2008. The counts for citations are 10 years that are cumulated from the year 
M. R. Ghane, Ph. D. 
International Journal of Information Science and Management, Vol. 9, No. 1           January / June 2011 
35 
of publication plus partial – year counts for the current year. Since the objective of the 
study is to determine the influence of ASC on HCPs, the references of HCPs were 
identified and then through data extracting, number of articles, citations and ASC were 
determined. Accordingly, there are 134 and 236 HCPs in Iran and Turkey, respectively in 
22 different fields of ISI in the time of the study. The hypothesis of the study is to examine 
the influence of ASC on HCPs in Iran and Turkey. To do this the following questions are 
addressed:  
1. What is the situation of ASC in HCPs in both countries? 
2. How is the co-authorship of HCPs in Iran and Turkey? 
3. How is the correlation between number of Iranian authors and ASC? 
4. How is the correlation between number of Turkish authors and ASC? 
5. Is the relationship between nationally co-authored HCPs and ASC statistically 
significant in both countries? 
In ESI the number of HCPs are determined through countries/territories in the 
Addresses field. Referring to references of HCPs, ASC is identified for each paper. Number 
of total authors, their citations and country affiliations (i.e. publication for each country 
with at least one Iranian and Turkish address) are distinguished.  
 
Results 
Number of highly cited papers in Iran is 134 (mean 37.79, median 23, std. deviation 
50.53) with sum of 5064 citations against 236 for Turkey (mean 85.4, median 49.5, std. 
deviation 129) with sum of 20162 citations. Comparing number of highly cited papers in 
different fields in Iran and Turkey, Engineering has the first rank in both countries (45% & 
36%, respectively). In Iran, the second rank belongs to Chemistry (22%), but in Turkey 
Clinical Medicine takes the second position. Physics in both countries is in the third rank 
(16%, Iran & 10%, Turkey). 
The range of author self-citation is calculated. About 14.9% of Iranian highly cited 
papers have no author self-citation (20 articles). This percentage is 24.6% for highly cited 
papers in Turkey (58 articles). The ratio for author self-citation between 1 to 20 in Iran and 
Turkey is 63.5% and 72%, respectively. The number of author self-citation more than 20 
for highly cited papers is higher in Iran than Turkey (Figure 1). 
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Figure 1. The range of ASC in both countries 
 
Citation counts in Iran range from three to 445 and in Turkey are from two to 1565. In 
Iran 47% of highly cited papers (63) contain from 3 – 20 citations, but in Turkey 25% of 
highly cited papers (59) are cited from 2 to 20 times. More details are in Figure 2. 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. The range of citations in both countries 
 
Citations in different disciplines show that Physics is in the first rank (31.3%) in Iran 
while in Turkey it is in the second position (15.1%). Engineering takes the second rank 
(30.4%) in Iran and the third place (14.8%) in Turkey. Chemistry is in the third position 
(21.6%) in Iran, but the fourth (6.8%) in Turkey. Clinical Medicine possesses the first rank 
(33.6%) in Turkey, but the fourth (7.2%) in Iran (7.2%). The breakdown is in the Figure 3. 
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Figure 3. Number of citations of HCPs in Iran and Turkey in different fields 
 
The count of ASC in Iran is 1607, 31.7% of total citations. This number is 1387 in 
Turkey, 6.8% of all citations. ASC in Engineering is 863 (53.7%), Chemistry 542 (33.7%), 
Physics 114 (7.2%) and other fields include 88 ASC (5.4%) for Iran. The counts and rates 
in Turkey for the top three fields are Engineering 525 (37.8%), Physics 240 (17.3%), 
Chemistry 171 (12.3%) and rank four or more contain 451 ASC (28%). More information 
is presented in Figure 4. 
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Figure 4. Number of ASC of HCPs in Iran and Turkey in different fields 
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A comparison of the number of citations and ASC is presented in Table 1. Percentage 
of ASC per citations is also determined. In Iran, the rate of ASC per citations shows that 
Computer Science, Engineering, Mathematics and Chemistry gained the first to fourth 
ranks, respectively. These rates for Turkey from first to the fourth rank belong to 
Economics & business, Mathematics, Computer Science and Engineering, respectively. 
Researchers in these disciplines have more tendency toward ASC than other disciplines. 
Excluding Economics & Business, three subject categories (i.e. Mathematics, Computer 
Science and Engineering) are at the top ranked categories. The breakdown is in Table 1.     
 
   Table 1 
   Comparison of Citations and ASC in Iran and Turkey  
Iran Turkey 
Discipline 
# 
Ci
ta
tio
n
s 
# 
A
SC
 
%
 
A
SC
 
pe
r 
Ci
ta
tio
n
 
R
an
k 
# 
Ci
ta
tio
n
s 
# 
A
SC
 
%
 
A
SC
 
pe
r 
Ci
ta
tio
n
 
R
an
k 
Physics 1584 114 7.2 8 3096 240 7.7 9 
Clinical Medicine 363 5 1.3 9 6604 125 1.9 14 
Chemistry 1095 542 49.5 4 1391 171 12.3 6 
Plant & Animal Science 153 2 1.3 9 293 11 3.7 12 
Material Science 80 1 1.2 10 466 40 8.6 8 
Engineering 1541 863 56 2 3031 525 17.3 4 
Geosciences 102 8 7.8 7 1102 49 4.4 10 
Computer Science 35 32 91.4 1 149 33 22 3 
Molecular Biology & 
Genetics 
32 4 12.5 6 1128 0 0 18 
Mathematics 57 30 52.6 3 177 42 23.7 2 
Biology & Biochemistry 18 6 33.3 5 850 37 4.3 11 
Agricultural Sciences 4 0 0 11 825 89 10.8 7 
Neuroscience & Behavior - - -  514 5 0.97 16 
Immunology - - -  206 1 0.48 17 
Microbiology - - -  172 5 2.9 13 
Environment / Ecology - - -  90 1 1.1 15 
Psychiatry / psychology  - - -  38 5 13.1 5 
Economics & business - - -  30 8 26.6 1 
Total 5064 1607   20162 1387   
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The highly cited papers are mostly co-authored internationally (Aksnes, 2003). In the 
present study, author self-citations counted only for authors affiliated to countries in 
question. The ratio of author self-citation (1607) to total citations (5067) is 31.7% in Iran. 
Of total citations (20419) in Turkey, 6.8% is author self-citation (1387). Out of 134 HCPs 
published by Iranians only 25 (18.6%) are authored in collaboration with international 
researchers. This figure is far from Aksnes (2003) findings (63%). The total number of 
authors is 633, and Iranians’ share is 375. Eliminating articles that have been written just by 
Iranian researchers (109) without collaboration with foreign researchers, the remaining 
articles (25) are authored in collaboration with 308 researchers at international level. Out of 
308, 50 authors are Iranian (16.2%). Accordingly, Computer Science, Biology and 
Biochemistry, and Agricultural Sciences were not active at international level at the time of 
the study. In the period in question, Turkey has 236 HCPs that just 120 (50%) of them are 
co-authored internationally. The total number of authors is 1665 of which 474 are Turkish. 
Removing HCPs only written by Turkish authors (116), the rest are (120) co-authored by 
1367 researchers. Out of 1367 contributors, 178 authors are Turkish (13%). In this respect, 
Turkish researchers have not collaboration with researchers from other countries in 
Environment / Ecology and Psychiatry / Psychology fields. Turkish researchers are more 
active than Iranians at international level (50% against 18.6%). More investigations show 
that in Clinical Medicine both countries are actively involved. Breakdowns of other subject 
areas are presented in Table 2. 
International co-authorship is examined for Iran and Turkey. Twenty-three (17%) of 
HCPs in Iran are authored unilaterally. The same size is co-authored bilaterally. 36 (26.9%) 
HCPs are authored trilaterally. The rest of the papers (52, 38.8%) are authored in 
collaboration with four or more researchers from other countries. The survey of co-
authorship for Turkish highly cited papers shows that unilateral, bilateral, trilateral and 
multilateral authorship are 39 (16.5%), 47 (19.9%), 36 (15.2%) and 114 (48.3%), 
respectively. 
 
Table 2 
# and % of Iranian and Turkish Researchers after Removing HCPs Just authored by Themselves in 
Different Fields 
Iran Turkey 
Disciplines # of 
articles 
# of 
authors 
# of 
Iranian 
authors 
# of 
ASC 
# of 
articles 
# of 
authors 
# of 
Turkish 
authors 
# of 
ASC 
Physics 5 84 6 8 12 222 17 76 
Clinical 
Medicine 6 92 14 5 36 609 54 96 
Chemistry 4 13 5 19 5 18 5 82 
Plant & Animal 3 51 13 1 3 19 3 6 
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Iran Turkey 
Disciplines # of 
articles 
# of 
authors 
# of 
Iranian 
authors 
# of 
ASC 
# of 
articles 
# of 
authors 
# of 
Turkish 
authors 
# of 
ASC 
Science 
Material Science 1 4 1 1 6 34 7 28 
Engineering 2 5 3 5 18 71 39 71 
Geosciences 2 37 6 8 6 104 7 35 
Computer 
Science N/A N/A N/A - 2 10 2 3 
Molecular 
Biology & 
Genetics 
1 20 1 4 5 89 9 0 
Mathematics 1 2 1 10 6 19 6 42 
Biology & 
Biochemistry N/A N/A N/A - 4 33 6 15 
Agricultural 
Sciences N/A N/A N/A - 6 49 15 18 
Neuroscience & 
Behavior - - -  3 53 3 5 
Immunology - - -  1 7 1 1 
Microbiology - - -  2 29 2 5 
Environment / 
Ecology - - -  N/A N/A N/A N/A 
Psychiatry / 
psychology  - - -  N/A N/A N/A N/A 
Economics & 
Business - - -  1 3 2 8 
Total 25 - -  116    
 
Correlation between number of Iranian and Turkish authors and ASC  
The relationship between ASC and Iranian authors in HCPs is examined. Findings 
proved that there is statistically a significant correlation between number of Iranian authors 
and author self-citation (r= .346, Sig. = .000, 0.01 level, Figure 5), but in this case 
correlation between number of Turkish authors and author self-citation is not significant (r= 
.001, Sig. = .983, 0.01 level, Figure 6). 
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Figure 5. Correlation between No. of Iranian authors and ASC 
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Figure 6. Correlation between No. of Turkish authors and ASC 
 
Relationship between nationally co-authored HCPs and ASC  
Lists of authors affiliated to each country are provided. In each list the HCPs that are 
written only by Iranian and Turkish researchers are separated from that of multicountry 
HCPs. The correlation between number of Iranian authors (without collaboration of other 
countries) in HCPs and ASC are examined. There is a positive correlation between two 
variables (r= .350,   sig. = .000, 0.01 level, Figure 7). In this regard, the correlation is not 
statistically significant (r= .129, sig. = -.163, 0.01 level, Figure 8) in Turkey.  
 
 
 
 
 
 
To What Extent Are Highly Cited Papers Influenced by Author Self-citation? … 
International Journal of Information Science and Management, Vol. 9, No. 1           January / June 2011 
42 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. Correlation between Number of only Turkish authors and ASC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.Correlation between number of only Iranian authors and ASC 
 
Correlation between Iranian and Turkish authors (in multicountry co-authored HCPs) 
with their ASCs 
After removing highly cited papers that were authored only by Iranian authors, the rest 
were multicountry HCPs.  Findings show that there is not a statistically significant 
correlation between the number of Iranian authors (co-authored HCPs) and author self-
citation  (r= .247, Sig. =.224, 0.01 level, Figure 9), as well as Turkish (r= .041, Sig. = .665, 
0.01 level, Figure 10). 
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Figure 9. Correlation between No. of Iranian authors (co-authorship HCP s) and ASC 
 
 
 
     
 
 
 
 
 
 
 
 
Figure 10. Correlation between No. of Turkish authors 
(co-authorship HCPs) and ASC 
 
Conclusion 
HCPs are authored in collaboration with other researchers at international level    
(Glänzel & Schubert, 1995). This study showed that 18.6% of HCPs are authored in 
collaboration with foreign researchers in Iran against 50% of HCPs that are co-authored at 
international level in Turkey. Citation behavior is different from one discipline to another 
one. Consequently, there is a variation in the number of citations in specialists' respective 
fields.  
In general, in Iran the rates of ASC above 20 are more than Turkey (Figure 1). In 
contrast with Iran, the rate of Turkish HCPs that received citations higher than 100 per 
papers are more (Figure 2). Recognizing a HCP is based on the number of citations it 
receives during a period from the date of publication. Thus, a comparison across subject 
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categories revealed that Clinical Medicine and Physics received more citations among other 
disciplines for HCPs in Turkey (6604) and Iran (1584), respectively (Figure 3) while the 
highest percentage of ASC belongs to Engineering (Figure 4) and takes the first place 
among other disciplines in both countries.  It seems that specialists in Engineering have 
more tendencies toward ASC in both countries; at the same time, the counts of HCPs in 
Engineering are higher than other disciplines in both Iran and Turkey. Agricultural Science 
and Molecular Biology & Genetics received no ASC in Iran and Turkey, respectively 
(Table 1). In this respect, an interesting finding is that the number of citations for Molecular 
Biology & Genetics is high (1128) in Turkey and gains the fifth place, but  In Iran 
Agricultural Science with 4 citations is in the last rank (Table 1). The results indicate that at 
the time of study Turkish researchers are more active in HCPs in relation to international 
contributions than Iranians are (120 HCPs against 25). It is proved that the number of 
authors has an influence on high-quality papers (Lawani, 1986 in Aksnes, 2003). 
Consequently, international collaboration is a prerequisite for producing very high-quality 
research for both countries especially Iranian researchers.  
   A significant relationship between the number of Iranian authors (in 134 HCPs) and 
the number of ASC shows that the higher the number of authors the higher the ASC (r = 
0.346, Sig = 0.000). There is an obvious contrast between both countries; for instance, 
number of Turkish authors does not affect the number of ASC. In other words, their HCPs 
are not influenced by ASC (r = 0.001, Sig = 0.983).  Based on the aim of the study, the 
HCPs which were authored merely by Iranian (109 HCPs) and Turkish (116 HCPs) authors 
are separated from the total HCPs. It is done to investigate the extent to which the ASC is 
influenced only by the numbers of Iranian and Turkish authors. In this case, Pearson 
Correlation showed that the number of Iranian authors is also influenced by ASC (r = 
0.350, Sig = 0.000), but it is not true for Turkish authors (r = -0.129, Sig = 0.163). In both 
countries there is not a significant relationship between the number of authors in 
internationally co-authored HCPs and ASC (r= .247, Sig. = .224,   r= .041, Sig. = .665). In 
general, Turkish researchers have much less tendency toward ASC than Iranians have 
(6.8% against 31.7%). Consequently, 12 % (R2 = 0.1197) of variations in ASC is influenced 
by the number of authors in HCPs in Iran. While in Turkey more than one third of authors 
are responsible for 50% of HCPs, in Iran one third of researchers are active for 18.6% of 
HCPs at international level. Findings disclosed that the share of ASC in Iranian papers co-
authored internationally is remarkably less than nationally co-authored papers, but this 
scientific practice is approximately half-and-half in Turkey. The study shows that the most 
highly ranked subject categories (Engineering, Chemistry, and Physics) on the base of 
HCPs remain amongst the higher ranked papers upon ASC in Iran. This is true for 
Engineering and Physics in Turkey.  We conclude that Iranian HCPs are more influenced 
by ASC than Turkish are. Consequently, the influence of author self-citation on highly cited 
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papers is to some extent a matter of citation behavior at national and international level and 
discipline differentials. 
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